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April 24, 1991

Mr. Gareth P. Rich

Staff Works Engineer

The Hoover Company

101 East Maple Street
North Canton, Chio 44720

Dear Mr. Rich:

The following report is the result of the particulate, and
sulfur dioxide emission evaluation conducted on April 2,
1991 at the above location. Three (3) test runs were
conducted on this date at the exhaust of Boiler # 3.

The results are true and accurate to the degree specified
in the pertinent sections of the Code of Federal
Requlations, in force at the time of testing,

I am loocking forward to answering any guestions you may
have and assisting you in the future.

Respectfully submitted,

o & N

Tom E. Holder
Environmental Engineer
ENVISAGE ENVIRONMENTAL INC.
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INTRODUCTION

On April 2, 1991, Envisage Environmental Inc. conducted an
emission evaluation at The Hoover Company, 101 East Maple
Street, North Canton, Ohio. Testing was conducted at the
exhaust of Boiler # 3. Test parameters included
particulate, and sulfur dioxide emissions.

The purpose of these tests was to determine compliance with
applicable State and Federal Regulations concerning air
pollution emissions. The boiler was monitored by Hoover
Company and EPA personnel. Test parameters were in
accordance with USEPA Reference Methods 1-6.

The Envisage testing team consisted of Messrs. John Krisak,
Mark Gierke, and Greg Sinkovich. The Ohio EPA was
represented by Mr. Andy Pasko, BAair Pollution Control
Division, Canton, Ohio. Mr. Gareth Rich, The Hoover
Company, coordinated the testing.

Results are presented in this report for particulate, and
sulfur dioxide emissions with the various velocity,
volumetric and temperature measurements associated with
these tests. Results in pounds per million BTU's has been
calculated two (2) ways; Fuel Factor based on the analysis
of the coal utilized during the test, and heat input based
on the amount of coal burned during the test.
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DESCRIPTION OF PROGRAM

Envisage
Environmental
incorporated

P.O. Box 182 Richfield, Ohlo 44286
Phong (218} 526-0980




DESCRIPTION OF PROGRAM

The evaluation consisted of three (3) test runs, each one
(1) hour in length. Six (6) sample points were used in
each of the four (4) ports. Sample time per point was
three (3) minutes each for a total sample time per run of
seventy-two (72) minutes. Run # 3 included thirty-four
(34) seconds of soot blowing with is normal operation. A
diagram of the sample point locations is included in this
report.

The samples were withdrawn from the gas strean
isokinetically through seven (7) foot Pyrex lined probe.
The entire length of the probe was heated and attached to
a Method 5 sample train modified for the collection of
sulfur dioxide. The hot box was set to maintain a
temperature of 248 degree F. and the heated areas were
monitored to ensure condensation did not form prior to the
impingers. Exit gas temperature of the impingers was
mnaintained below 68 degrees F. with an ice bath. The
nozzle, probe and connecting glassware were cleaned before
testing and at the conclusion of each test run with
acetone. Leak checks of the pitot tube lines and the
sample trains were all acceptable by EPA regulations.
Cyclonic flow was less than ten (10) degrees.

The method 5 impinger train was modified by replacing the
distilled water with the following: # 1 - 100 ml 80%
Isopropanol, # 2 & 3 - 100 ml 3% Hydrogen Peroxide, # 4 -
empty, # 5 - 200 grams silica gel. Aanalysis for sulfur
dioxide was by the barium-thorin titration method.

Flue gas analysis was conducted by drawing an integrated

air bag sample throughout each test run and analyzed with
a Hays Republic Model 621A “Orsat" Portable Gas Analyzer.
The average of at least three readings for each run were

used in calculating the emission rates.
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Description of Program - continued

Calibration of the equipment used, including the dry gas
meter, orifice meter, and the "“S* type pitot tube was
conducted within 60 days of the test date. Copies of the
data are included in this report.

All analytical procedures were performed in accordance with
the methods specified in the Code of Federal Regulations,
Title 40 Part 60, Volume 43. Blanks were collected and
analyzed on the distilled water and acetone used in the
evaluation. The residue from the distilled water was less
than could be measured on a 0.1 milligram analytical
balance and was considered zero. The acetone blank was
recorded and incorporated into the results.

The example equations included in this report represents
the data collected during Run # 1 conducted on this date.
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TEST RESULTS
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TEST RESULTS SUMMARY

The Hoover Company
101 East Maple Street
Canton, Ohio

Particulate & Sulfur Dioxide Emissions
Boiler # 3

Conducted -

PARAMETER

Particulate Emissions

Pounds/Million BTU (Heat Input)
Pounds/Million BTU (F Factor Coal)
Pounds/houyr

Grains/dscf

Syl fur Dioxide Emissions

Pounds/Million BTU (Heat Input)
Pounds/Million BTU (F Factor Coal)
Pounds/hour

Pounds/dscf

ppmV
System Flow Rates

ACFM
DSCFM
Degrees Fahrenheit

April 2, 1991

RUN # 1

0.1916
0.2000

18.77
0.1008

3.80
3.97
372.40
2.86E-04
1718.3

54,253
21,727
699

RUN # 2

0.1033
0.1199

12.15
0.0695

3.31
3.84
389.41
. 18E-04
1913.1

53,392
20,405
709

RUN # 3

0.1588 11! |-

0.1624
16.95
0.0940

3.81
3.89
406.51
3.22E-04
1937.3

54,416
21,036
695

EQ. Box 152 Richfiald, Chio 44286
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TEST RESULTS
The Hoover Company

Boiler # 3
Particulate & Sulfur Dioxide Emission Evaluation

DATE: April 2, 1991 Symbo1l Units RUN # 1 RUN #2 RUN # 3
Time of Day 0907 1053 1249
1029 1211 1406
1 Gas Volume-dry,std. Vmstd cu, ft. 53.17 50.76 50.90
2 Condensate Vapor Vol. Vwsid cu. ft. . 2.44 4.39 4.46
3 Gas Stream Moisture Bws vol.dec 0.0438 0.0796 0.0806
4 Mol.Wt-flue gas (dry) Msd 1b/1b mo. 30.26 30.38 30.43
5 Mol.Wt-flue gas {wet) Ms 1b/1b mo. 29.72 29.39 29.43
6 Flue Gas Velocity Vs ft/sec 60.28 59.32 60.46
7 Flue Gas Volume-Actual ACFM cu. ft. 54,253 53,392 54,416
8 Flue Gas Volume-Std.  DSCFM cu. ft. 21,727 20,405 21,036

9 Particulate Conc. Cs
- Probe gr/dscf 0.0326 0.0120 0.0257
- Filter gr/dscf 0.0681 0.0575 0.0683
- Impingers gr/dscf N/A N/A N/A
- Total * ' ar/dscf 0.1008 0.0695 0.0940

10 Emission Rate E
- Probe 1b/hr 6.08 2.09 4.64
- Filter 1b/hr 12.68 10.05 12.31
- Impingers 1b/hr N/A N/A N/A
- Total * 1b/hr 18.77 12.15 16.95
11 Isokinetic Rate 1 % 95.7 97.3 94.6

* Totals DO NOT include impinger weights.
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COAL ANALYSIS
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COMMERCIALTESTING & ENGINEERING CO.

-
GENERAL OFFICES: 1819 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 80148 ¢ {312) 953-8300 1 (73

SINCE 1908 Member of the SGS Group (Societe’ Geherale de Surualilanna

April 9, 1991

gb ENVISAGE ENVIRONMENTAL

6940 Miller Road
Brecksville, OH 44141

Kind of sample
reported to us Coal

Sample taken at -—-=--- :
Sample taken by Submitted
Date sampled --~--~-

Date received April 4, 1991

PLEASE ADDRESS ALL CORRESPONDENCE TO:
2979 E. CENTER ST., CONNEAUT, OH 44030
TELEPHONE: {216) 224-2261
TELEX: 885-606 CTAE COUT
FAX: (216) 224-2808
Sample identification by
ENVISAGE ENVIRONMENTAL

IDENT: 91-1226
0304 297
Run #1

Analysis Report No. 87-23129

SHORT PROXIMATE - ULTIEATE ANALYSIS

% Hoisture

% Carbon

% Hydrogen

% Nitrogen

% Sulfur

% Ash

% Oxygen{diff)

Btu/lb

Ag Recejved Dry Bagis

4.27 XXXXX
75.29 78.65
4,81 5.02
1.54 1.61
2.40 2.51
4,84 5.06
6.85 1.15

100.00 100.00
13602 14209 HAF 14966

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Manager, Conneaut Laboratory

COVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PHRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

Original Copy Watermarked For Your Protection



COMMERCIALTESTING & ENGINEERING CO.

P
GENERAL OFFICES: 1919 SBOUTH HIGHLAND AVE., SUITE 210-B. LOMBARD, ILLINQIS 60148 » (312) 853-8300 1 J

SINCE 1908 Member of the SGS Group (Sociste’ Generale da Rurvalllanee

April 9, 1991 PLEASE ADDIRESS ALL CORRESPONDENGE TO:
2979 E. CENTER ST., CONNEAUT, OH 44030
TELEPHONE: (218) 224-2261

> ENVISAGE ENVIRONHMENTAL TELEX: 985-606 CT&E COUT
6940 Miller Road FAX: (216) 224-2808
Brecksville, OH 44141 Sample identification by

ENVISAGE ENVIRONMENTAL

IDENT: 91-1226

0304 297
Kind of sample Run #2
reported to us Coal
Sample takem at ~----
Sample taken by Submitted
AL s
Date sampled ------ AR 1S
Date received April 4, 1991 e

Analysis Report No. 87-23130

SEORT PROXIMATE - ULTIMATE ANALYSIS

ks Received Dry Bagis
% Moisture 4.85 XXXXX
% Carbon 73.11 76.84
% Eydrogen 4.67 4.91
% Nitrogen 1.43 1.50
% Sulfur 2.67 2.81
% Ash 6.68 7.02
% Oxygen{diff} 6.59 6.92
100.00 100.00
Btu/lb 13208 13881 MAF 14929

Respectiully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

KD 7Y e

Manager, Cenneaut Laboratory

OVER 40 BRANGH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
3 Original Copy Watermarked Far Your Protection



COMMERCIALTESTING & ENGINEERING CO.

GENERAL OFFICES: 1819 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINO!S 60148 e (312) 853-9300 2 0

SINCE 1908

April 9, 199

B’ ENVISAGE EXNV

Mamber of the 8GS Group (Socléte’ Gensrale da Survalilancal

1 PLEASE ADDRESS ALL CORRESPONDENCE TO:

2979 E. CENTER ST., CONNEAUT, OH 44030

TELEPHONE: (216} 224-2261
IRONMERTAL TELEX: $86-6506 CT&E COUT

6940 Miller Road FAX: (216} 224-2608

Brecksville,

OH 44141 Sample identification by
ENVISAGE ENVIRONMENTAL

IDEKT: 91-1226

0304 297
Kind of sample Run #3
reported to us Coal
Sample takem at ---—-
Sample taken by Submitted
Date sampled -----—- pt 180

Date received

April 4, 1991

Analysis Report Ho. 87-23131

SHORT PROXTMATE — ULTIMATE ANALYSIS

As Received Dry Bagis
% Hoisture 4.47 XXXXX
% Carbon 75.09 78.60
% Eydrogen 4.65 4.87
% Nitrogen 1.565 1.62
% Sulfur 2.46 2.58
% Ash 4.75 4.97
% Oxygen({diff) 7.03 7.36
100.00 100.00
Btu/lb 13557 14191 MAF 14933

Respactfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

£ D 7 e

Manager, Conneaut Laboratory

CVER 40 BRANCH LABOHATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
Original Copy Watermarked For Your Protection
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-The Hoover Company
North Canton, Ohio
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SAMPLING TRAIN DIAGRAM
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TEMPERATURE SENSOR
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EMISSION SAMPLING

EQUIPMENT SPECIFICATIONS
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Equipment arﬂ Specifications
4.5.E.P.A. Reference methods 1-5

Contrel Unit (Heter Box)
Envisage Environmentel Imc.
Anderson Samplers
Remanufactured R.A.C.

Semple Box

;/s__e.s.l.

Remenufectured R.A.C.
E.E.1. Specisl Design

20

Eqipment Designation

Control Unit¢ #°s MB- 08 & 09
Control Unit #'e #B- 01 - D2
Control Unit #'s KB- 03 - 07

s8- 01, 02 & 05 - OF
SB- U3 & G4
sg- 08 - 11

Impingers - per sample train (esch set changed for each test rum)

\( E.E.l.
E.E.1.

3 Hodified Smith Greenburg type
1 Smith Greenburg type

Probes length Lining types

___E.E.L. 2 foot §S, PYREX, QUARTZ

TELE.I. 3 foot $S, PYREX, QUARTZ, TEFLOM

TE.E.L. 5 foot §S, PYREX, QUARTZ, TEFLOM
E.E.1. 3 foot S, PYREX, TEFLOM

zE.E.I. 7 foot s, PYREX, TEFLON

T E.E.I. 10 foot §$S, PYREX, TEFLOM

T E.E.I. 12 foot §5, PYREX, TEFLOM

T E.E.L. 15 foot $S, PYREX, TEFLON

T E.E.L. 24 foot $5, TEFLON

Tempersture Sersors

Equipment Designation

___DOmegas Engineering
Thermo Electric
Ifluke 51
___Fisher Scientific
— Fisher Scientific

Pressure Gauges

_L_Duyer Inclime Mancmeter
___ Dwyer Magnehelic
Dwyer Ragnehelic
. Dwyer “U" Tube Hanometer
___.Dwyer " Tube Hsnometer
___ Duwyer Microtector (Hicro - KHanomater)

Chemicels end Resgents

\/ Water

Acetone
Silica Get
Stoptock Grease

PY- 01 & 02

pY- 03 - 08

PY- 0% - 02 - 03 - 04 - 05
Hercury Thermometer )
Bimetallic Thermometer

Type

oit, 0 - 10 inch wster
Hagnetic/Mechanicel 0 - 1 inch water
Hagnetic/Mechanical 0 - 10 inch water
Wercury, 3& inches

Water, 72 inches

Water, 0 - 1 inches of water

Deionized/ Distilled
Reagent Grade (<D.001% residual)
6 - 16 Mesh

Acetone- Inscluble & Hest Resistant

Envisage
Environmentafl
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LABORATORY SECTION
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LABORATORY SUMMARY SHEET

The Hoover Company

_Particu1ate & Sulfur Dioxide Emission Evaluation
DATE: April 2, 1991

Sampling Time

Barometric Pressure

Static Pressure
Stack Pressure
Gas Meter Volume
Stack Area

Nozzle Diameter
Meter Temperature

Stack Temperature

Velocity Head
Orifice Pressure
Carbon dioxide
Oxygen
Carbon monoxide
Nitrogen
Pitot Coefficient
Water Collected
Sample Weight:

- Probe

- Filter

- Impingers

Boiler # 3
Symbol Units
t minutes
Pb in. Hg
Pg in. H20
Ps in. Hg
Vm cu. ft,
A sq. ft.
Dn dec. in.
degrees
Tm degrees
degrees
Ts degrees
AP in. H20
*H in. H20
co2 %
02 %
co %
N2 %
Cp
Vic mi
Mn
g
g
g

F
R
F
R

RUN # 1

72.0
28.25
-10.00
27.51
63.04
15.00
0.3125
134.4
594.4
699.3
1159.3
0.705
2.14
12.5
6.4
0.0
81.1
0.84
51.8

0.1125
0.2347
N/A

RUN # 2
72.0
28.25
-10.00
27.51
60.66
15.00
0.3125
138.9
598.9
709.3

1169.3 .

0.687
2.06
13.8

4.2
0.0
82.0
0.84
93.3

10.0394
0.1891
N/A

28

RUN # 3
12.0
28.25
-10.00
27.51
60.30
15.00
0.3125
133.9
593.9
694.8
1154.8
0.705
2.16
14.1
4.3
0.0
8l.6
0.84
94.8

0.0849
0.2252
N/A

Envisage
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S02 LABORATORY SUMMARY

The Hoover Company
Boiler # 3
Particulate & Sulfur Dioxide Emission Evaluation

DATE: April 2, 1991 Symbol Units RUN # 1 RUN # 2 RUN # 3
20 Normality of Ba(C104)2 N meq/m1 0.0100 0.0100 0.0100‘
21 Volume of solution Vsin mi 270.0 280.0 282.0
22 Volume aliquot titrant Va m] 0.10 0.10 0.10
23 Volume Ba(C104)2 Blank Vtb ml 0.0 0.0 0.0
24 Volume Ba(C104)2 Sampl Vt ml 8.0 8.2 8.2

§02 TEST RESULTS

The Hoover Company
Boiler # 3
Particulate & Sulfur Dioxide Emission Evaluation

DATE: April 2, 1991 Units RUN # 1 RUN # 2 RUN # 3
12 Concentration S02 Cso02 1b/dscf  2.86E-04  3.18E-04 3.22E-04
13 Concentration S02 PPM ppmV 1718.3 1913.1 1937.3
14 Emission Rate 502 Eso2 1b/hr 372.40 389.41 406.51

. Envisage
Environmental
Incorporated

I PO. Box 152 Richfleld, Qhio 44286
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AUDIT SAMPLE # 5579 30

e e ok e ok i B i A Bl i el ok bl A e ey S . W e

- valn =
(V. -V._ } N | ==—c=—
C t tb Va
S0 = - L T e e s e T
2 2
V ]
m{given)
EPA Equation 6-2
Homenclature: ¢ a )
C
302 = Concentration of sulfur dioxide in Audit sample, mg/decm.
K2 = Conetant, 32.03 mg/meq.
Vt = Volume of barium perchlorate titrant used for the sample,
ml {average of replicate titrations).
vtb = Volume of barium perchlorate titrant used for the blank, ml.
N = Normality of barium perchlorate titrant, milliequivalents/ml.
v 1 =  Volume of solution containing sulfur dioxide sample, ml.
sln
v = Volume of aliquot titrated, ml.
a
v ) = Volume of gas sample (given with each audit sample}, dscm.
m{given)
Where:
v = 1.73 ml v = 100.0 ml
t sln
v = 0.00 ml v = 10.0 ml
tb a 3
N = 0.0100 meg/ml . = 0.0210 M
m{given)
= 100.0 —
{ 1.73 - 0.00 } 0.0100 | v
10.0
C = 32,003 o e e o o e e o s e S e e e -
S0
2 0.021i0
= 263.9 mg/dscm
-c c -
sc:2 - 302 iven)
iven
~g = P2 t01VED) = x 100
c
50 )
2 (given)
263.9 - 260.0
R e x 100 = 1.5 %
2e0.0 e
Envisage
Environmental
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PLANT Hoover Company

DATE April 2, 1991 31
RUN NO. 1
CASE NO. 13
CONTAINER
NUMBER WEIGHT OF PARTICULATE COLLECT?D
FINAL WEIGHT TARE WEIGHT WEIGHT GAIN
384 0.8618 0.6271 0.2347 FILTER
N/A - - - - - - IMPINGERS
12 104.3687 104.2562 0.1125 PROBE
*
Corrected for Acetone Blank
VOLUME OF LIQUID WATER COLLECTED
IMPINGER SILICA GEL
VOLUME WEIGHT
(m1) (9)
FINAL 330 253.0
INITIAL 300 231.2
NET LIQUID COLLECTED 30 21.8
! < !
TOTAL NET VOLUME 51.8 g ml
*
Convert weight of water to volume by dividing
weight increase by density of water:
Increase g
———————————— = Volume Water, ml
(1 g/m1)
Envisage
Environmental

Incorporated

P.O. Box 182 Righfleld, Ohio 44288
8 Phane (218) 528-0990




PLANT Hoover Company

DATE April 2, 1991 3%
RUN NO. 2
CASE NO. 20
CONTAINER
NUMBER WEIGHT OF PARTICULATE COLLECTED
FINAL WEIGHT TARE WEIGHT WEIGHT GAIN
385 0.8120 0.6229 0.1891 FILTER
N/A - - - - - - IMPINGERS
182 106.0100 105.9706 0.0394 PROBE *
*
Corrected for Acetone Blank
VOLUME OF LIQUID WATER COLLECTED
IMPINGER SILICA GEL
VOLUME WEIGHT
(m1) (9)
FINAL 375 249.5
INITIAL 300 231.2
NET LIQUID COLLECTED 75 18.3
e |
TOTAL NET VOLUME 93.3 g ml
=
Convert weight of water to volume by dividing
weight increase by density of water:
Increase g
———————————— = VYolume Water, mi
(1 g/mi)
. Envisage
. Environmental

incorporated

# P.0.Box 152 Richfleld, Ohio 44286
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PLANT Hoover Company
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DATE April 2, 1991
RUN NO. 3
CASE NO. 3
CONTAINER '
NUMBER WEIGHT OF PARTICULATE COLLECTED
FINAL WEIGHT TARE WEIGHT WEIGHT GAIN
367 0.8687 0.6435 0.2252 FILTER
N/A - - - - - - IMPINGERS
302 106.1924 106.1075 0.0849 PROBE
*
Corrected for Acetone Blank
VOLUME OF LIQUID WATER COLLECTED
IMPINGER SILICA GEL
VOLUME HWEIGHT
(ml) (9)
FINAL 377 249.0
INITIAL 300 231.2
NET LIQUID COLLECTED 77 17.8
ode ]
TOTAL NET VOLUME 94.8 g ml
%
Convert weight of water to volume by dividing
weight increase by density of water:
Increase g
———————————— Volume Water, ml
(1 g/ml)
Envisage
Environmental

incorporated

PC. Box 162 Rishtield, Ohic 44288
Phona (218 526-0880
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METER BOX CALIBRATION 3(.'.'

Meter Box Number: Andersen # 1

s At (D S e e P P 0 R

Calibration Date: March 4, 1981

2 o o e i e i . e . i it . e e

t b
Y TE e e v o i e Al D S L L Pl T T D S A0 B LA e 4 3 I IR L P
- g =
v P + ==—ee-— (T + 460 )
m [_ b 13.6 _
0.0317 *H (T + 460 ) ¢t
t
~H 2 emeeeece——————— | e m e ————————
@
P { Tm + 460 ) v
b t
Delta H (*H) in. H20 0.5 1.0 3.0 5.0 7.0

Pres.Barometer (P ) in. Hg 29.85 29.85 29.85 29.85 29.85
b

Vol.Meter Box (V } cu. ft. 4,270 6.095 10.500 13.426 15.850
m
Vol.Test Meter(V ) cu. ft. 4.070 5.753 9.941 12.753 15.058
t
o}
Temp. Meter Box (T ) F 95.2 98.7 101.7 105.2 108.4
m
o
R 555.2 558.7 561.7 565.2 568.4
: o
Temp. Test Meter (T } F 68.0 £69.0 69.0 69.0 69.0
t
o
R 529.0 529.0 529.0 529.0 §2%.0"
Time (t) minutes 10.0 10.0 10.0 10.0 10.0
METER TFACTOR (Y} 0.999 0.994 0.998 1.003 1.003
- Average 1.00
METER COEFFICIENT ("H ) 1.616 1.607 1.606 1.616 l1.614
@
- Average 1.61

Envisage
Environmertal
Incorporated

P.C. Box 152 Rlchileld, Chlc 24286
Phane {216) 528-0990
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"S" TYPE PITOT TUBE CALIBRATION

"S* Type Pitot Tube (Probe) # 70 - 7 ft Probe

Calibration Date: March 4, 1991

/A
P
/ std
¢ = €  mem———
p std / “p
\/ p (EPA Equation 2-2)
where:
C = Coefficient of Type S pitot tube, dimensionless
p
C 4 = Coefficient of Standard Pitot Tube (0.99), dimensionless
st
AP td = Velocity head measured by standard pitot tube, inches HZO
3
AP = Velocity head measured by Type S pitot tube, inches HZO
p _
AP AP C
std p p
Side A 0.21 0.29 0.842
Side B 0.21 0.29 0.842
Side A 0.34 0.47 0.842
Side B 0.34 0.47 0.842
Side A 0.58 0.80 0.843
Side B 0.58 0.80 0.843
Average - 0.84

. Incorporated

i R0 Box 152 Richfleld, Dhio 44286
| Phone (218} 5260880




NOZZLE DIAMETER CALIBRATION

I.D. of nozzles are checked periodically by inside
micrometer on at least 12 different diameters. 1If
deviation exceeds +0.001" on an average or 0.002"

maximum, nozzle is reworked. Sharpening occurs after
each test.

CALIBRATION FREQUENCY

The frequency of calibration is dictated by the Federal
Register, Volume 42, Number 160, August 18, 1977. The
regulations state that you must "use methods and
equipment which have been approved by the Administrator
to calibrate the orifice meter, pitot tube, dry gas
meter,; and probe heater. Recalibrate after each test'.

The methods of <calibration are determined from
"Maintenance, Calibration, and Operation of Isokinetic
Source Sampling Equipment," published by the U.S5. EPA
Office of Air Program Publications APTD-0576. Per the
above 1listed regulations, the equipment was checked
after the stack test and the values of Y, Cp (Test) and
nozzle diameter had not appreciably changed £rom the
acceptable tolerances.

- Envisage
Environmerntal
incorporated

] P0G, Box 152 Rlichfisld, Ohlo 44208
Phona (218) 528-0980
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FIELD DATA

PROBE LENGTH & TYPE 7’
NOZZLE 1.D. . 3j24
ASSUMED MOISTURE -% [
METER BOX NUMBER |

METER &H @ /[
C FACTOR_ (35

PITOT CORRECTION FACTOR “W

POST-TEST LEAK GHEECK O m

SCHEMATIC OF TRAVERSE POINT Layour Pre-Test Pitot ©€c.2 o @if 7

pLANT H 0 el

DATE y=—2 <9 (

SAMPLING LOCATION [3,il. . # 3 eXhouof
SAMPLE TYPE £p i
OPERATOR N G,TK, 65
AMBIENT TEMPERATURE {0 0'S
BAROMETRIC PRESSURE 2§.25
STATIC PRESSURE —/O O
HEATER BOX SETTING =2O

RGN'FH Post-Test PitoI2&759 oe sy
'Ft’ }3 READ AND RECORD ALL DATA EVERY 3 MINUTES /

CoaSe | Q, 422 700 PAGE OF S
'TRAVERSE | ELAPSED GAS METER VELOCITY ORTFICE STACK GAS METER PP | FILTER |IMPINGER
POINT SAMPLING READING HEAD PRESSURE TEMPERATURE TEMPERATURE VACUUM | HOLDER B,
NUMBER TIME min. — DIFFERENTIAL INLET QUTLET 1Be,
l O 7071 Jo5iap | Q1 [thn i Lol a0 e | 5.© RITS IR 12
R 3 Ao7 7 A1 ¢40 2 L0Y = 13 _1.5.0 37 4e
3 L 209. 92, 1 -35 1592 S G54 29 WA e 224 oy
Y 4 212 .9 |tfe |.(32R I- 74 705 L3 L5 1 5.0 ) v
3 (2 P L 5T Mz 2:3 22 iypl iz 14.0 a0 | 9/
v T aiz.25 146 1.906 3.7 A 143 19 1 k.0 3 )7 4/

iy 220.2 1+ F81.742Z 2. 2 713, L4y 123 1 5.0 3y | &L

2 14l 222.9 l.52].72! 2.25 711 LYl \ 23| LD 33 L;)_

3 Iy A3 5 441, #gligs 2.0 784 L7 t24 f ¥ .o 312

il IV 2327 G571 501.70] REEN 7cy gl 351 b0 310 %g_

IR aJo. a3 b g6 |.797 EO N 715 149 1221 5.0 215 5

b 23 337 727 | Yo i.l32 1 749 1il 144 VAL | jo. 0 319 1 46
] b J35 201 549 1235 2.3 Zi9 143 \3b 1 im0 e | £6
2 i I37. 72 1 54 1.73%5 2.3 [ iv4 147 TN T 317 50
3 ¥z AY¥0. 55 1 54] .15 2.2 yan) yof V2 1129 310 1 A7
ki e Ayl VS JAT 224 /o 159 12e ) 12O 2202 159
g yg Ao, L HAT L] FY LAl 150 128 112D 347 |1 "4
b 5t XS0 185718 2.5 73 150 196 17,0 319 | 59

P19 a53 Ou e Rail A 11 iyg 127 1 7.0 3 (gt

157 21 56 | 907 2.4 ik (50 1A% e 343 1 e

3 [0 4" S5 1.742 2.9 119 153 19 12,0 33 i

¥y 163 QEI S5 1 742 AD iy [RY2 129 | iz, 0 3 t‘g] b

5 Jbl AeH. O 1.xo .07 . & 103 IE’K 1 29 12,0 31% | L2

w7 Qbb-H [, 50 1.707 A Loy V5 ‘29 | 12.0 19 1 LY

1% o241 26y 39
.S 2.4 £99.3 \34.4

(3. 64

6€



Poe

pLant_Hogye® 3 pate 4 ~2- 9 LEAK CHECK O crve ID mhg  pace & or 3
| Ryp K2 Cale#20 Pr3x O 120
TRAVERSE E1APSED GAS METER VELOCITY (RIFICE STAK GAS METER PUMP FILTER IMPINGER
POINT SAMPLING READING HEAD PRESSURE TEMPERATURE TEMPERATURE VAGAM HOLDER TEMP.
NUMBER TIME min. - DIFFERENTTAL — INI.@"_E QUTLET TEMP,
| ol 1053 A6 50 1233 e ]| T4 708 B2 1 139 160 1 3[7 | 9%
2 1 270, 74 |90 |.632 [-25. 705~ 136 20 2.0 307 gy
3 L 273 .| S| 32| (75 67y 9T Oy | 70 | 320 1 4% | Pre
¥ % 275 37 |4 95] %) 1.9 zif 4% | e | 7O 31 | 47 }
5 13 277.9._ _l.50] aey 2.3 703 iso | 2% | 7o | 3185 | 5] 0859 #
& 15 QF0. 6 150 ) g0 2.2 7 (44 29 | 7o 3T LS dapl 2t
P s Q¥3.071+5C 1 Jo1 -2 ik Wi [27 £.0 3i9 | &5/
DX Q84 fs 1,571 948 A5 .% [HO (26 | €0 | 3201 52,
2 Lay 22¥.4 o5 1142 Q-3 747 191 (30 | 5.0 317 1 52
y 107 IR 57 Laes| 3958 ¥iL! 155" 123 .0 | 318 | 5%
g ? g ;‘1&3@85 - ;L?’ £43 ‘Qc}' "Z;DO[O (57 131 %O 31:[0 55
L YL AT L. 158 129 .0 % %g
[ 2 S 1710 |9 | .64 .36 217 ] 129 7.0 5
2 39 Bol3 1,90 1.6 . 75 Ik 149 2y ] ¢0 | 31z 159 -
3 N2 303,65 | .50 | 0y 25 iy 15, 130 2.0 R[S 59
4 5 306.33 1,850 3o 2, 2 7(3 153 126 | 0.0} 3IF &)
P 4% 308.90 {2457 | 61 [.9 yiie) 5y [27 0.0 3(9 | &f
& 5 SU-29 Laz |.cua | |85 o 1 1579 (29 Lol 2/¢ [/ Cos 7~
T 159 3.7 1,50 1. 701 2.2, 7. 11 1 oyl 001 319 |67 oo 5T
157 Yl 2655 [ 147 7.3 70 | 4y | T2g | w.0] 32062 & v
> 1 60 31%.9 501 701 A 7o7 | 151 130] o001 37192 163
{163 2l 4 Y5 L [ 9 705" T99 1 128 1 /o] 320127 loacl
slel 323 9721 .52 1 701 Z.Z 20/ (57 /2% /0.01 3/4 164
bl &7 326 . Gol .dp |.eay Z./ 20/ /52 ¢ 30 9.5 3270 63
NEW{E 329 ./58
Lo (55 XS Aob Joq.24 [122.85
Y
] o




PLANT h[daue& C&W’M’V DATE 4-2-9| LEA{i){mCHECK C ) CFM@ /fé/"Hg PAGE 3 OF O
INF R Cocs %35 Cost [¢) [O
TRAVERSE ELAPSED GAS METER VELOCITY (RIFICE STACK GAS METER PUMP FILTER IMPINGER|
POINT SAMPLING READING HEAD PRESSURE TEMPERATURE TEMPERATURE vaQiM HOLDER TEMP.
NUMBER TIME min. DIFFERENTIAL INLET OUTLET TEMP.
; O 249 | 325 .00 ~ 30 ARG | /.20 A 775 773 3o Z 30 P,
Z 3 23%.15% 30 | .5t . 3© o 79 lit 135 o, O Q)5 le¥d
3 ¢ 340.3 (5 1,707 A2 692 1< | 19 o0 | 31 e
4 9 243.25 |, 50 1.707 Z 2 Q92 4 | j2r Yo | 319 |60
3 ¥i 345 H] |45 |.L7 -3 L% 2 g2 1 jae | 4o | 37 |eQ
24 [ 1B 350.5( ] ,4F]L43 2.1 (29§ (37 12 .00 Ile | 5%
b&pe z |21 353.35 .50 7 5, 2 79 I« X1 {cO 4. O 317 |56
450 X 355. 40 | .55 |.742 2.3 TS 45 | 127 50 | 36 |s
| 4127 35w 14 &5 ] M2 23 9 46 EX 5.0 312 |56
} S 300 76 LAad 1ok | 245 597 7977 [ 123 1 6.0 1 319 |55
Gi33 L3-L5 1 b5 | 500 2K Loyl 147 Jay 5.0 317 |55
[ 3¢ Gl 371,57 |78 | Q.45 07 4o | 123 o | 312156
ol £ 34 36715 | 0S| 06 2.9 o5 jgs’ | 124 | 5,0 314 |57
3 42 271.9¢ |, y5] ¢l 1.9 70 § {47 Q721 &0 3 |57
4 4s 374, 4 (4% 1683 > 77 (4% [2¢ 5O 3i2 15>
s 4% 226.94 |44 6l 1.9 693 7 1125 | Lo | 3zo |59
4 N 3794 .-90}-t32 [ 74 69D /49 [2b 5.0 320155
154 391, 7 | bS5 1 %06 29 723 Il | 12% 9.0 3121589
Z1s7 473 |65 1.%06 2. J 7o He 1 2% p.ol 34 152
3o 282,53 |- 55[. 742 a3 706 iyq 2% | 7.5 | 3& 159
4 1L3 R1p-135 50 | 707 2-Z ZO0 150 {29 O 3id 5%
s bt 392. 831 g% |43 2. 7o4 99 2% ¢-0 3f2 &l
A B‘i/f 395.3 14O |.L32 75 Tl 150 | (29 o | 310 lpf
7Z
200
O . 30 705 2.0 L7945 133.9
priet ¢ o6 67 [oo 26t
fie. ge 6.7 J O ¢ 51
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EMISSIONS SAMPLING

NOMENCLATURE
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PARTICULATE SAMPLING NOMENCLATURE

Cross sectional area of stack or duct, ftz.
Cross sectional area of nozzle, ftz.

Water vapor in gas stream, proportion by volume.
Nomograph correction factor, dimensionless.
Pitot tube coefficient, dimensionless.

Concentration of particulate matter in gas stream, dry
basis-corrected to standard conditions, gr/dscf.

Nominal diameter of probe nozzle tip, inches.

Particulate Emission Rate, 1b/hr.

Average pressure differential across orifice, in. HZO'

Orifice meter calibration factor, in. HZO'

Percent of Isokinetic sampling, %.

Pitot tube constant, 85.4% _f?- £19[g§:@2192£19;ﬂ92
sec | R)(1n.H20)

Molecular weight of gas, dry basis, 1b/1b-mole.

Total amount of particulate matter collected, g.

Molecular weight of gas, wet basis, 1b/1b-mole.

. Envisage
. Environmental
incorporated

| PO, Box 162 Richileid, Chlo 44285
d  Phone (2186) 528-0990
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Mw = Molecular weight of water, 18 1b/ib-mole.

P = Barometric Pressure, in. Hg.

bar

P = Pressure differential from gas stream to atmosphere,

g (static pressure) in.HZO.

PS = Absolute gas stream pressure,(Pbar + Pg/13.6) in.Hg.
Pstd =  Absolute pressure at standard conditions, 29.92 in. Hg.
Pw = Density of water, 0.0022 1b/ml.

= Average of the square roots of the velocity head readings,

V9 (WP (inH 0y,
Q = Volumetric flow rate at gas stream conditions, A.C.F.M.
Qsd = Dry volumetric gas flow rate corrected tolstandard
conditions, S.C.F.M,
R = Ideal gas constant, 21.85 in. Hg—ft3/ Or-1b-moe.
t = Total sampling time, minutes.
Tm =  Average dry gas meter temperature, %,
TS = Average absolute gas stream temperature, %.
Tstd = Standard absolute temperature, 5280 Rankine.
V]c =  Volume of water collected in impingers & silica gel, ml.

. Envisage
: Environmental
incorporated

P.O. Box 152 Rlchfield, Ohlo 44286
Phons (218} 526-0090
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v =  Volume of gas sample measured at meter box (meter conditions), Ft3

v = Volume of gas sample meagured at meter box (corrected to
standard conditions), ft .

Vs -  Average gas stream velocity, ft/sec.

Vw(std)= Volume of water vapor in gas sample (standard conditions) ft3.
13.6 = Specific gravity of mercury {Hg).

% CO2 = Percent by volume of CO2 in gas stream {dry basis).

% 02 =  Percent by volume of 02 in gas stream (dry basis).

% 0 = Percent by volume of CO in gas stream (dry basis).

% N2 = Percent by volume of N2 in gas stream (dry basis).

- Envisage
Environmental
. Incorporated

§ PO.Box 152 Richfisld, Ohlo 44286
Phone (218) 526.0950




EMISSION SAMPLING

CALCULATIONS
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Envisage
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1) Volume of dry gas sampled through meter box at standard conditions,

AH
Tstd ot T35
y = Vv | —=222. )| emeeo——-ZIioo
m(std) m T p
_oom _ std _

(EPA Equation 5-1)
Where:
Vm(std = Volume of gas sample meaﬁured at meter box (corrected to

) standard conditions), ft .

Vm = Volume of gas sgmp]e measured at meter box (meter

conditions), ft .

= Standard absolute temperature, 528o Rankine.

std
Tm = Average dry gas meter temperature, OR.
P = Barometric Pressure, in. Hg.
bar
H = Average pressure differential across orifice, in. H20.
13.6 = Specific gravity of mercury (Hg).
Pstd = Absolute pressure at standard conditions, 29.92 in. Hg.
Example: Run 1
3
Vm = 63.04 ft
T = 594.4 °R
m
*H = 2.14 in. HZO
Pbar = 28.25 1in. Hg
528.0 28.25 + -%élg_
v td)” 63.04 ——————— e L e
m(std) 594.4 29.92
. 53.17  ft°

Envisage
Environmental
Incorporated

P.O. Box 152 Richileld, Onia 44286
3 Fhone (216) 526-0950
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2) Volume of water vapor collected at standard conditions,

-
1]

(EPA Equation 5-2)

Volume of water vapor in gas sample (standard conditions) fta.
Volume of water collected in impingers & silica gel, mi.
Density of water, 0.0022 1b/ml.

Molecular weight of water, 18 1b/1b-mole.

Ideal gas constant, 21.85 in. Hg—ft3/ DR-lb-mole.

Standard absolute temperature, 528 © Rankine.

Absolute pressure at standard conditions, 29.92 in. Hg.

51.8 ml

528.0 )

51.8 l' 0.0022 :‘ l:( 21.85 ) (

Envisage
Environmental
Incerporated

3 PO Box 152 Richfteld, Ohio 44288
Phone {216) 626-0890
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3) Moisture content of gas stream,

Bws v + ¥

(EPA Equation 5-3)
Where:

Bws = Water vapor in gas stream, proportion by volume.

Vw(std)= Volume of water vapor in gas sample (standard conditions) ft3.

Vm(std)= Volume of gas sample meagured at meter box {corrected to
standard conditions), ft .

Exampie: Run 1

3
Vw(std)_ 2.44 fi
3
Vm(std)“ 53.17 ft
s e 2.40
ws - 53.17 + 2.44

i}
o
o
B -
[¥%3
(Y]

Envisage
Environmental
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PO, Box 152  Richileld, Ohio 44285
Fhona (216) 526-0860




4} Dry Molecular Weight of gas

Where:

.440
.320
.280

o o o X

3 3@ R ®
o
o

Example: Run

]

il

0.440 (%C0,) + 0.

Molecular weight
Molecular weight
Molecular weight

Molecular weight
divided by 100.

Percent
Percent
Percent

Percent

12,
6.
0.

81.

[ B - L |

[

0.440 ( 12.5

by volume of CO

o0

in gas stream,

320 (%02) + 0.280 (%N2 + %C0)
(EPA Equation 3-2)

of gas, dry basis, 1b/1b-mole.
of CO2 divided by 100.

of 02 divided by 100.

of N, or CO (same for both compounds)

2 in gas stream (dry basis).

by volume of 02 in gas stream (dry basis).
by volume of CO in gas stream (dry basis).

by volume of N2 in gas stream (dry basis).

y + 0.320 ( 6.4) + 0.280 ( 8l.1)

30.26 1b/1b-mole

Envisage
;, Environmental
incorporated

£.O. Box 152  Richlleld, Ohlo 44288
g Fhone (216} 526-0060




5) Molecular Weight of gas in gas stream, 51

MS = Md (1- Bws ) o+ Mw (B ws)

(EPA Equation 2-5)
Where:
MS = Molecular weight of gas, wet basis, ib/1b-mole.
Md = Molecular weight of gas, dry basis, 1b/1b-mole.
Bws = Nater vapor in gas stream, proportion by volume.
Mw = Molecular weight of water, 18 1b/1b-mole.

Exampie: Run 1

=
i
[
L=
o
(s

1b/1b-mole

1
(==
(=]
-
o
w

=
1}
)
o
]
oy

(1-0.0439) + 18 ( 0.0439)

it
™
W
~4
[a*]

1b/1b-mole

Envisage
Environmental
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P.O. H0x 152 Richileld, Ohlo 44286
Phone (216) 526.0980




6) Average Gas Stream Velocity, o2

.
S
= Ap ] meemZaa
vs Kp cp avg Ps MS
\ :
Where: | {EPA Equation 2-9)
VS = Average gas stream velocity, ft/sec. }é
K - Pitot tube constant, 85.49 -1t | (lb/ib=mole)(in.Hg)
p sec | { R)(1n.H20)
Cp = Pitot tube coefficient, dimensionless.
APav = Average of the square roots of the velocity head
g readings, ( \T*p ) (in.H,0 ).
Ts =  Average absolute gas stream temperature, %R.
PS = Absolute gas stream pressure,(Pbar + Pg/13.6) in.Hg.
Pb =  Barometric Pressure, in. Hg.
ar
P = Pressure differential from gas stream to atmosphere,
g (static pressure) in.HZO.
MS = Molecular weight of gas, wet basis, 1b/1b-mole.

C = 0.84

p

AP s 0.705 in.H. 0/

avg 2

T - 1159.3 °R

S

PS = Pbar + Pg /13.6 = 28.25 + -10.00 /13.6 = 27.5]1 in.Hg
MS = 29.72 1b/1b-mole

ke o el e e e g ey S e e . e o . T Y TS R =

(85.49)( 0.84 ) ( 0705 ), I"E?TET"E%§QL%'“§§??§“

L=
fl

60.28 ft/sec

- Envisage
. Environmental
- Incorporated

:  £O.S0x152  Richileld, Ohio 44286
i Fhone (218) 5260050




7) Volumetric Flow Rate at Gas Stream Conditions, 23

Q = A x Vs X 60

Where:

Q =  Volumetric flow rate at gas stream conditions, A.C.F.M.
A = Cross sectional area of stack or duct, ftz.

VS = Average gas stream velocity, ft/sec.

60 = Conversion factor from seconds to minutes.

Example: Run 1

=
it
—
(%,
o
o

ft

-
I
o
o
™
[o2]

ft/sec

£~
[l

{ 15,00 ) ( 60.28 ) &0

[}
w
s

-
(]
on
=
X
[y
s
=

- Envisage
Envirenmental
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8) Volumetric Flow Rate at Standard Condifions, o

T p
std S
Q = 60 (1-B )y V. A | -2 | -n-le
sd ws $ ] Ts ) ] pstd ]
Where: (EPA Equation 2-10)
Q4 = Dry volumetric gas flow rate corrected to standard

conditions, S.C.F.M.

60 = Conversion factor from seconds to minutes.
Bws = Water vapor in gas stream, proportion by volume.
VS = Average gas stream velocity, ft/sec.
A = C(Cross sectional area of stack or duct, ftz.
Tstd = Standard absolute temperature, 528 © Rankine.
TS = Average absolute gas stream temperature, °R.
PS = Absolute gas stream pressure,(Pbar + Pg/13.6) in.Hg.
P =  Barometric Pressure, in. Hg.
bar
P = Pressure differential from gas stream to atmosphere,
g . .
(static pressure) 1n.H20.
Pstd =  Absolute pressure at standard conditions, 29.92 in. Hg.

Example: Run 1

B = 0.0439
Ws
VS = 60.28 ft/sec
A - 15.00 ft?
T - 1159.3 °R
Pe = Pp +P /13.6-28.25 + -10.00 /13.6 = 27.51 in.Hg
528.0, 27,51
Qg = 60 (1-0.0439) ( 60.28 ) ( 15.00 )( 3g5°3)(55°53)

[

21,726 SCFM

Envisage
Environmental
incorporated

PO, Box 152 Richilald, Ohlo 44506
Phone {218) 526-0890




9) Gas Stream Particulate Concentration, 5;)

M
C - 15.43 gr./g -vw~ﬂ~_uu
m(std)
(EPA Equation 5-6)
Where:
CS = Concentration of particulate matter in gas stream, dry

basis-corrected to standard conditions, gr/dscf.

M = Total amount of particulate matter collected in probe wash
and on filter, g.

Vm(std)= Volume of gas sample meagured at meter box (corrected to
standard conditions), ft".

Example: Run 1

{ probe ) ( filter )

M = 0.1125 + 0.2347 = 0.3472 g
v - 53.17 ft°
m(std) :
' 0.3472
¢ - 15.43 ’ “E3017 }

1]
[
o
Lo ]
o
o0

[im)
-3
T

[=¥
(7]
o
—

- Envisage
Environmental
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10} Particulate Emission Rate,

e - Q. ¢ .1 pound ~_60__minutes ©
sd s _ 7000 grains _ 1 hour
Where:
E = Particulate Emission Rate, 1b/hr.
] = Dry volumetric gas flow rate corrected to standard
sd o s
conditions, S.C.F.M,
C =  Concentration of particulate matter in gas stream, dry

basis-corrected to standard conditions, gr/dscf.

Example: Run 1

3
QSd = 21,726 ft
Cs = 0.1008 gr/dscf
60
£ = { 21,726 ) ( 0.1008 ) l "3 000" i
= 18.76 1b/hr
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11) Percent of Isokinetic Sampling,
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Where:
| = Percent of Isokinetic sampling, %.
Ts = Average absolute gas stream temperature, 0R.
s - Constant, 0.002669 1in.Hg-~ft>/m1-CR.
V1C = Volume of water collected in impingers & silica gel, ml.
Vm = Gas sample volume measured at meter box (meter conditions), ft3.
Tm =  Average dry gas meter temperature, 0R.
= Barometric Pressure, in. Hg.

bar
*H = Average pressure differential across orifice, in. HZO'
t = Total sampling time, minutes.
VS = Average gas stream velocity, ft/sec.
Ps = Absolute gas siream pressure, in.Hg.
Dn = Nominal diameter of probe nozzie tip, inches.
An = Cross sectional area of nozzle, ftz.

Example: Run 1

T - 1159.3 °R M = 2.14 in.H,0
v = 51.8 ml t = 72.0 min.

lc 3
Vm = 63.04 ft Vs = 60.28 ft/sec
T - 594.4 °R P, = 27.51 in.Hg
A = 0.0005326 ft2 P = 28.25 1in.Hg

n bar

i - 63.04 -} |- 2.14—
[ = 1159.3 ( 100 ) | 0.00266% ( 51.8 ) + 504 4" i l_ 28.25 I§f5_| ‘
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12) Ratio of th
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Example: Run 1
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e Volume of Flue Gas Generated to the Fuel Consumed,

Factor representing a ratio of the volume of dry flue
gases generated to the calorific value of the fuel
combusted, dscf/million BTU.

Content by weight of Hydrogen in fuel (as determined
by Ultimate fuel analysis) (dry basis), %.

Content by weight of Carbon in fuel (as determined
by Ultimate fuel analysis) {dry basis), %.

Content by weight of Sulfur in fuel (as determined
by Ultimate fuel analysis) (dry basis), %.

Content by weight of Nitrogen in fuel (as determined
by Ultimate fuel analysis) (dry basis), %.

Content by weight of Oxygen in fuel (as determined
by Ultimate fuel analysis) (dry basis), %.

Gross Calorific Value of the fuel (as determined
by Proximate fuel analysis) {dry basis), BTU.

5.02 % by weight
% by weight
2.51 % by weight
1.61 % by weight
7.15 % by weight
BTU/1b
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13) Particulate Emission Rate per Unit of Fuel Input, Eii’
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Where:

Ef = Emission Rate of Particulates per unit of fuel input, dry
basis, (Oxygen based F Factor), pounds/million BTU.

Cd =  Concentration of particulate matter in gas stream, dry
basis, corrected to standard conditions, pounds/dscf.

CS = Concentration of particulate matter in gas stream, dry

basis, corrected to standard conditions, grains/dscf.

Fd = Factor representing a ratic of the volume of dry flue
gases generated to the calorific value of the fuel
combusted, dscf/million BTU.

% 0 =  Percent by volume of O, in gas stream (dry basis).

2

Example: Run 1

C, =  0.1008 gr/dscf
¢, = € x 75%59352?55 - 2B o 14304 x 107 Tbydsct
F, = 9640.0 dscf/million BTU
%0, = 6.4 %
N L .
= 0.2000 pounds/million BTU
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incorporated

PO, Box 152  Richileld, Ohio 44288
Bhene {216) 526-0990




